Inactivation of calcium channels in rat pituitary intermediate lobe cells.
The voltage-dependent inactivation of Ca currents was explored in dissociated intermediate lobe (IL) cells from the rat pituitary. On the basis of current-voltage relations two main inward currents could be identified in this cell, a transient current, (I-t), and a sustained current, (I-s). Inactivation was explored either by changing the holding potential and testing the change in the inward currents during a brief test pulse, or, by depolarizing the membrane and following the decay of the evoked inward current. Three current decay rates were identified, each with a characteristic dependence on membrane potential. The fastest decay rate (tau 1), was attributed to the inactivation of the I-t current and had a value of 57 ms at -40 mV, decreasing to 10 ms at -10 mV (extrapolated value of 6 ms at 0 mV). The other two decay rates, tau 2 and tau 3, decreased monotonically with depolarization of the membrane potential and reflected the inactivation of the I-s current with values of 1.8 and 20 s at 0 mV. I-s inactivation and reactivation was found to occur even in the normal resting potential range of this cell. These properties of the calcium channels can explain the voltage-dependent inactivation of secretion that has been observed previously in this and other secretory cells. In addition, they suggest that calcium currents, and hence secretion, may be modulated by external factors that cause small, but sustained, changes in the resting potential of the IL cell.